Taxonomic study of species of the genus Monolepta Chevrolat, 1836 with subscutellar incised ridges in males and occurring in Taiwan resulted in the transfer of all species to Paleosepharia Laboissière, 1936: P. amiana (Chûjô, 1962) , comb. n., P. formosana (Chûjô, 1935) , comb. n., P. nantouensis (Kimoto, 1996) comb. n., and P. yasumatsui (Kimoto, 1969) , comb. n. The position of M. excavata Chûjô, 1938 in Paleosepharia is confirmed. Lectotypes are designated for M. excavata Chûjô, 1938 and M. formosana Chûjô, 1935. Generic characters of Paleosepharia are re-evaluated in the context of these nomenclatural changes.
Introduction
Members of the genus Paleosepharia Laboissière resemble those of Monolepta Chevrolat, but both genera can be separated externally by specific structures of the elytral epipleuron and the sexually dimorphic elytra. The epipleuron is abbreviated or suddenly narrowed before the middle, and subscutellar bulges or incised ridges are absent from the elytra in both sexes of Monolepta. In contrast the epipleuron continues to the apex, and subscutellar bulges or incised ridges are present on the elytra in males of Paleose-Exact label data are cited for all type specimens of described species; a double slash (//) divides the data on different labels and a single slash (/) divides the data in different rows. Other comments and remarks are in square brackets: [p] Lee et al. 2016: 108 (food plants) .
Type material. Depository of the single female holotype is unknown. Chûjô (1962) indicated that most specimens were deposited at the TARI except for some in his collection. Although some specimens were found at the KUEC, the type of this species was not among them. (Chûjô) , male, dorsal view B Ditto, ventral view C P. amiana (Chûjô) , female, color variation, dorsal view D P. excavata (Chûjô) , male, dorsal view E Ditto, ventral view F P. excavata (Chûjô) , female, dorsal view.
Other material examined (n = 82). Pingtung: 1♀ (TARI)
Diagnosis. Members of Paleosepharia amiana are similar to those of P. excavata, P. formosana, and P. yasumatsui with black stripes along the outer margins of yellow elytra. However, this species is easily recognized by the presence of only one transverse black band on the elytra (two transverse bands in others). The aedeagus of male P. amiana is similar to that of P. nantouensis in possessing a relatively narrow penis (more than 6.5 times longer than wide; less than 6.0 times in other species), acute apex of tectum (bifurcate apex in other species), and one pair of elongate and apically curved spiculae (lacking such spiculae in other species). It differs by the broader tectum (broader than penis; narrower than penis in P. nantousensis) and different sizes of the two pairs of hooked spiculae (same sizes in P. nontouensis). (Chûjô) . A Antenna, male B Antenna, female C Penis, dorsal view D Penis, lateral view E Penis, ventral view F Endophallic spiculae G Abdominal ventrite VIII H Bursa sclerites, left sclerite in lateral view, right sclerite in dorsal view I Spermatheca J Gonocoxae.
Description. Males. Length 6.0-6.5 mm, width 3.3-3.4 mm. General color reddish brown (Fig. 1A-1B) ; antennae except two basal antennomeres, scutellum, tibiae, and tarsi black; elytra yellow, with wide black stripe along lateral margins and suture extend-ing to apex, and one transverse, wide black band at basal 2/3. Antenna ( Fig. 2A) filiform, ratio of length of antennomeres I to XI 1.0 : 0.3 : 0.5 : 0.9 : 0.9 : 0.9 : 0.9 : 0.9 : 0.8 : 0.7 : 0.8; ratio of length to width from antennomere I to XI 4.6 : 1.9 : 2.8 : 5.0 : 5.1 : 5.1 : 5.7 : 6.0 : 6.5 : 5.7 : 7.1. Pronotum 1.86-1.97 times wider than long; lateral margins slightly curved, basal margin slightly curved, apical margin slightly concave; disc with reticulate microsculpture and dense, minute punctures. Elytra 1.34-1.45 times longer than wide; lateral margins curved, widest behind middle; disc with one pair of oblique depressions starting from suture at scutellum, longitudinal ridge present inside each depression and along suture; disc with dense, minute punctures; apex truncate. First tarsomeres of front legs strongly swollen and dorso-ventrally flattened. Penis ( Fig. 2C-E) extremely slender, 7.3 times longer than wide; parallel-sided, basally widened from middle, apically tapering; tectum elongate from basal 1/4 to apical 1/5, widest at midpoint and wider than penis, apically tapering, apex acute; moderately recurved at middle and near apex in lateral view; ventral surface with lateral areas membranous. Endophallic spiculae complex ( Fig. 2F ) with one pair of extremely elongate spiculae, apices curved at middle; two pairs of elongate hooked spiculae, one pair longer and curved inwards, the other pair shorter and curved outwards; one pair of longitudinal rows of elongate, apically curved setae near base; one row of elongate, apically tapering setae at sides behind middle.
Females. Length 5.6-6.5 mm, width 3.3-3.5 mm. Similar to male (Fig. 1C ) but elytra lacking oblique depressions; first tarsomeres of front legs normal; ratio of length of antennomeres I to XI (Fig. 2B ) 1.0 : 0.3 : 0.5 : 0.9 : 0.9 : 0.8 : 0.9 : 0.8 : 0.8 : 0.7 : 0.7; ratio of length to width from antennomere I to XI 4.8 : 2.0 : 3.7 : 5.6 : 5.6 : 5.9 : 6.7 : 6.2 : 7.2 : 6.4 : 6.7. Gonocoxae (Fig. 2J ) slender, tightly conjunct from apical 1/3 to base; each gonocoxa with eight setae from apical 1/6 to apex, apex truncate. Ventrite VIII (Fig. 2G) weakly sclerotized except apex, with several short setae at apex, and several long setae at sides, spiculum elongate. Spermathecal receptaculum ( Fig. 2I) swollen; pump extremely slender and curved; sclerotized spermathecal duct slender. Bursa sclerites (Fig. 2H) Diagnosis. Adults of Paleosepharia excavata are similar to those of P. formosana and P. yasumatsui in possessing two transverse black bands on yellow elytra, but this species is easily recognized by its slender, indistinctly margined transverse black bands (broad and distinctly margined bands in others). Males of these species are also similar in possessing a broader penis (less than 6.0 times longer than wide; more than 6.5 times in other species), bifurcate apex of tectum (acute apex in other species), and lacking a pair of elongate and apically curved spiculae (such spiculae present in other species). Males of P. excavata differ in possessing a shallow notch in the apex of the tectum (deep notch in apex of tectum in P. yasumatsui), recurved apex of penis (not recurved in P. yasumatsui), short hooked spiculae 1/2 lengths of longer spiculae (1/6 lengths of longer spiculae in P. formosana, 4/5 lengths of longer spiculae in P. yasumatsui).
Description. Males. Length 4.8-6.1 mm, width 2.5-3.0 mm. General color reddish brown ( Fig. 1D-E) ; antennae, scutellum, tibiae, and tarsi black; elytra yellow, with slender black stripes along each lateral margin and suture extending from base to apex, and two transverse, slender, indistinctly defined black bands at basal 1/3 and 2/3, usually abbreviated near suture and lateral margins. Antenna (Fig. 3A) filiform, ratio of length of antennomeres I to XI 1.0 : 0.4 : 0.6 : 0.9 : 0.9 : 0.9 : 0.8 : 0.8 : 0.8 : 0.7 : 0.8; ratio of length to width from antennomere I-XI 4.6 : 2.1 : 3.1 : 4.8 : 4.8 : 5.6 : 5.4 : 5.5 : 5.5 : 5.0 : 5.7. Pronotum 1.58-1.59 times wider than long; lateral margins slightly curved, basal margin slightly curved, apical margin slightly concave; disc with lateral fovea and dense minute punctures. Elytra parallel-sided; 1.49-1.56 times longer than wide; with one pair of oblique dark depressions at suture behind scutellum; disc with dense, minute punctures; apex truncate. Penis ( Fig. 3C-E) elongate, 4.5 times longer than wide; parallel-sided, abruptly widened at apical 1/3, apically tapering; tectum elongate from middle to near apex, basally broadened, apex bifurcate; moderately recurved at basal 1/4 in lateral view; ventral surface with lateral areas membranous, apical membranous area short. Endophallic spiculae complex ( Fig. 3F ) with longest pair directed anteriorly, one pair of hooked spiculae 1/2 lengths of the longest spiculae; one pair of longitudinal rows of hooked setae starting from bases of longest spiculae, smaller near base; one row of elongate, apically tapering setae covering surface behind hook-like setae; and one paired cluster of short, hooked setae near base.
Females. Length 5.4-6.3 mm, width 2.8-3.3 mm. Similar to male (Fig. 1F) ; but elytra lacking oblique depressions, anterior transverse black band extending to suture; ratio of length of antennomeres I to XI (Fig. 3B) 1 .0 : 0.3 : 0.6 : 0.8 : 0.7 : 0.7 : 0.8 : 0.8 : 0.8 : 0.7 : 0.8; ratio of length to width from antennomere I to XI 4.1 : 1.9 : 3.3 : 4.5 : 4.4 : 4.4 : 5.1 : 4.9 : 5.5 : 4.8 : 6.0. Gonocoxae (Fig. 3J) slender, tightly conjunct from apical 1/3 to base; each gonocoxa with six or seven setae from apical 1/6 to apex, apex truncate. Ventrite VIII (Fig. 3G ) weakly sclerotized medially, with several short setae at apex, and two rows of long setae at sides, spiculum extremely elongate. Spermathecal receptaculum ( Fig. 3I) swollen; pump extremely slender and curved; sclerotized spermathecal duct slender. Bursa sclerites (Fig. 3H) Diagnosis. Adults of Paleosepharia formosana are similar to those of P. yasumatsui in possessing two broad, well-defined transverse black bands on the elytra. However, males of P. yasumatsui are easily separated from those of P. formosana by the absence of anterior transverse black bands near the suture (present in P. formosana), and presence of clusters of stout setae behind the scutellum (lacking stout setae in P. formosana). (Chûjô) . A Antenna, male B Antenna, female C Penis, dorsal view D Penis, lateral view E Penis, ventral view F Endophallic spiculae G Abdominal ventrite VIII H Bursa sclerites, left sclerite in lateral view, right sclerite in dorsal view I Spermatheca J Gonocoxae.
Figures 5. Diagnostic characters of Paleosepharia formosana
Females of P. yasumatsui are similar to those of P. formosana but differ by their straight lateral margins of the elytra and continuously arcuate posterior black stripes (rounded elytra and independently arcuate black stripes in P. formosana). Males of P. formosana, P. excavata, and P. yasumatsui are similar in possessing a broad penis (less than 6.0 times longer than wide; more than 6.5 times in other species), bifurcate apex of tectum (acute apex in other species), lacking a pair of elongate, apically curved spiculae (such spiculae present in other species). They differ in possessing a shallow notch of the apex of the tectum (deep notch in P. yasumatsui), recurved apex of the penis (not recurved in P. yasumatsui), short hooked spiculae 1/6 the lengths of longer spiculae (1/2 length of longer spiculae in P. excavata, 4/5 length of longer spiculae in P. yasumatsui).
Description. Males. Length 5.6-6.3 mm, width 3.2-3.5 mm. General color reddish brown (Fig. 4A-B) ; antennae and legs black; scutellum reddish brown; elytra yellow, with wide black stripe along lateral margins and suture, extending from base to apex, and two transverse, wide black bands at basal 1/3 and 2/3. Antenna (Fig. 5A ) filiform, ratio of length of antennomeres I to XI 1.0 : 0.3 : 0.6 : 0.8 : 0.9 : 0.8 : 0.8 : 0.8 : 0.8 : 0.7 : 0.8; ratio of length to width from antennomere I to XI 4.4 : 2.0 : 3.2 : 4.7 : 5.3 : 5.7 : 5.7 : 6.5 : 6.2 : 5.8 : 6.8. Pronotum 1.76-1.78 times wider than long; lateral margins straight; basal margin slightly curved, apical margin slightly concave; disc evenly convex, with reticulate microsculpture and dense, minute punctures. Elytra widest at apical 1/3; 1.34-1.35 times longer than wide; with one pair of longitudinal depressions near suture, behind scutellum; disc with dense, minute punctures; apex truncate. Penis ( Fig. 5C-E) elongate, 4.4 times longer than wide; parallel-sided, abruptly widened at apical 1/3, apically tapering; tectum elongate from middle to near apex, parallel-sided; apex bifurcate; moderately recurved at basal 1/4 in lateral view; ventral surface with lateral areas membranous, apical membranous area short and with tapering process from lower part of membranous area. Endophallic spiculae (Fig. 5F ) with longest pair directed anteriorly, another pair of shorter, hooked spiculae curved outside near apex; one pair of longitudinal rows of hooked setae originating from bases of longest setae and reaching near base, smaller near base; one paired cluster of short hooked setae covering surface near base; one row of long, apically tapering setae on side, smaller near apex.
Females. Length 5.7-6.7 mm, width 3.4-3.6 mm. Similar to male (Fig. 4C) ; but elytra lacking longitudinal depressions; ratio of length of antennomeres I to XI ( (Fig. 5J) slender, tightly conjunct from apical 1/3 to base; each gonocoxa with eight setae from apical 1/6 to apex, apex curved. Ventrite VIII (Fig. 5G) weakly sclerotized apically, apical margin curved, with several short setae and several long setae at sides, spiculum extremely elongate. Spermathecal receptaculum ( Fig. 5I) swollen; pump extremely slender and curved; sclerotized spermathecal duct slender. Bursa sclerites (Fig. 5H) elongate and apically tapering, with dense, stout teeth near base; slightly curved in lateral view.
Food plants. Saxifragaceae: Itea parviflora Hemsl.; Hamamelidaceae: Liquidambar formosana Hance; Myrsinaceae: Ardisia sieboldii Miq (Lee and Cheng 2007) .
Remarks. Lee and Cheng (2007) misidentified males of Paleosepharia formosana; they are re-identified as belonging to females of P. yasumatsui.
Distribution. Endemic to Taiwan.
Paleosepharia nantouensis (Kimoto), comb. n. Figs 4D-F, 6
Monolepta nantouensis Kimoto, 1996: 38; Kimoto and Takizawa 1997: 386 Description. Males. Length 4.7-5.2 mm, width 2.4-2.6 mm. General color yellowish brown (Fig. 4D-E) ; antennae, except two basal antennomeres, tibiae, tarsi, and metaventrite blackish brown; scutellum yellowish brown; elytra black, with one pair of broad, curved white stripes from near base to middle, curved inwards at middle. Antenna (Fig. 6A ) filiform, ratio of length of antennomeres I to XI 1.0 : 0.3 : 0.5 : 0.9 : 0.9 : 0.9 : 0.9 : 0.9 : 0.9 : 0.8 : 0.9; ratio of length to width from antennomere I to XI 3.7 : 2.0 : 2.9 : 5.1 : 5.1 : 4.9 : 5.0 : 4.9 : 5.2 : 4.9 : 5.6. Pronotum 1.69-1.81 times wider than long; lateral margins slightly curved, basal margin slightly curved, apical margin slightly concave; disc evenly convex, with reticulate microsculpture and dense, minute punctures and one pair of weak fovea at sides. Elytra parallel-sided; 1.51-1.57 times longer than wide; with one pair of depressions near suture in basal 1/3; disc with dense, minute punctures; apex truncate. First tarsomeres of front legs dorso-ventrally flattened. Penis (Fig. 6C-E) extremely slender, 6.8 times longer than wide; parallelsided, posterior widened at middle, apically tapering; tectum elongate from basal 1/5 to apical 1/6, widest at middle and as wide as penis, apically tapering, apex acute; moderately recurved at middle and near apex in lateral view; ventral surface without membranous areas. Endophallic spiculae complex (Fig. 6F) with the longest pair apically curved; also possessing two pairs of long hooked spiculae of equal length, one pair curved inwards, the other curved outwards; a pair of longitudinal rows of hook-like setae distal to bases of longest spiculae; one longitudinal pair of long, apically tapering setae along sides distal to bases of longest spiculae. (Kimoto) . A Antenna, male B Antenna, female C Penis, dorsal view D Penis, lateral view E Penis, ventral view F Endophallic spiculae G Abdominal ventrite VIII H Bursa sclerites, left sclerite in lateral view, right sclerite in dorsal view I Spermatheca J Gonocoxae.
Females. Length 5.3-6.3 mm, width 2.6-3.3 mm. Similar to males (Fig. 4F) ; but elytra lacking oblique depressions; first tarsomeres of front legs normal; ratio of length of antennomeres I to XI (Fig. 6B) 1 .0 : 0.3 : 0.5 : 0.9 : 0.9 : 0.8 : 0.9 : 0.8 : 0.8 : 0.7 : 0.7; ratio of length to width from antennomere I-XI 4.8 : 2.0 : 3.7 : 5.6 : 5.6 : 5.9 : 6.7 : 6.2 : 7.2 : 6.4 : 6.7. Gonocoxae (Fig. 6J) slender, tightly conjunct from apical 1/3 to base; each gonocoxa with eight setae from apical 1/6 to apex, apex truncate. Ventrite VIII (Fig. 6G) weakly sclerotized except apex, with several short setae at apex, and several long setae at sides, spiculum elongate. Spermathecal receptaculum (Fig. 6I) swollen; pump extremely slender and curved; sclerotized spermathecal duct slender. Bursa sclerites (Fig. 6H) Diagnosis. Adults of P. yasumatsui are similar to those of P. formosana in possessing two broad, distinctly margined transverse black bands on the elytra. However, males of (Kimoto) . A Antenna, male B Antenna, female C Penis, dorsal view D Penis, lateral view E Penis, ventral view F Endophallic spiculae, hooked spiculae removed at right side G Abdominal ventrite VIII H Bursa sclerites, left sclerite in lateral view, right sclerite in dorsal view I Spermatheca J Gonocoxae.
P. yasumatsui are easily separated from those of P. formosana by the absence of an anterior, transverse black band near the suture (present in P. formosana), and presence of clusters of stout setae behind the scutellum (lacking stout setae in P. formosana). Females of P. yasumatsui are similar to those of P. formosana but differ in the straight lateral margin of the elytra and continuously arcuate, posterior black stripes (rounded elytra and separated arcuate black stripes in P. formosana). Males of P. formosana, P. excavata, and P. yasumatsui are similar in possessing a broader penis (less than 6.0 times longer than wide; more than 6.5 times in other species), bifurcate apex of tectum (acute apex in other species), and lacking a pair of elongate, apically curved spiculae (such spiculae present in other species). Males of P. yasumatsui differ in having a deep notch at the apex of the tectum (shallow notch at apex of tectum in other species), curved apex of penis (recurved in other species), short, hooked spiculae 4/5 sizes of long spiculae (1/2 sizes of long spiculae in P. excavata, 1/6 sizes of long spiculae in P. formosana).
Description. Males. Length 5.2-6.0 mm, width 2.7-3.3 mm. General color reddish brown (Fig. 7A-B) ; antennae and legs black; scutellum reddish brown; elytra yellow, with wide black stripe along lateral margins and suture extending from base to apex; two transverse wide black bands at basal 1/3 and 2/3, anterior band abbreviated near suture. Antenna (Fig. 8A ) filiform, ratio of length of antennomeres I to XI 1.0 : 0.3 : 0.6 : 0.8 : 0.9 : 0.9 : 0.9 : 0.8 : 0.8 : 0.7 : 0.8; ratio of length to width from antennomere I-XI 4.2 : 2.0 : 3.2 : 4.2 : 5.1 : 5.1 : 5.1 : 5.5 : 5.4 : 5.1 : 6.7. Pronotum 1.44-1.51 times wider than long; lateral margins slightly curved, basal margin slightly curved, apical margin slightly concave; disc evenly convex, with reticulate microsculpture and dense, minute punctures, and with one pair weak fovea at sides. Elytra subparallel, gradually broadened towards apices; 1.45-1.49 times longer than wide; with one pair of weak depressions near suture at basal 1/3; with paired clusters of long setae behind scutellum; disc with dense, minute punctures; apex truncate. Penis (Fig. 8C-E) elongate, 5.5 times longer than wide; parallel-sided, strongly widened at apical 1/3, apically curved; tectum elongate from middle to near apex, parallel-sided; apex deeply bifurcate; slightly recurved at basal 1/4 in lateral view; ventral surface with lateral areas membranous. Endophallic spiculae complex (Fig. 8F ) with one longest pair directed anteriorly, another shorter pair of hooked spiculae; one pair of elongate rows of hooked setae distal to base of longest spiculae, smaller near base; one paired cluster of short and apically tapering setae near base; one pair of elongate rows of long, apically tapering setae covered by hooked setae.
Females. Length 4.6-5.7 mm, width 2.6-3.1 mm. Similar to male (Fig. 7C) ; but elytra lacking depressions and clusters of long setae, and anterior black band extending to suture, ratio of length of antennomeres I to XI (Fig. 8B) 1 .0 : 0.3 : 0.5 : 0.9 : 0.9 : 0.8 : 0.9 : 0.9 : 0.8 : 0.7 : 0.9; ratio of length to width from antennomere I to XI 4.7 : 2.1 : 3.4 : 5.4 : 5.3 : 5.3 : 6.1 : 5.6 : 6.3 : 5.4 : 6.0. Gonocoxae (Fig. 8J ) slender, tightly conjunct from apical 1/3 to base; each gonocoxa with seven to eight setae from apical 1/6 to apex, apex truncate. Ventrite VIII (Fig. 8G ) medially and weakly sclerotized with apical margin curved, with dense, short setae at apex, and several long setae at sides, spiculum extremely elongate. Spermathecal receptaculum (Fig. 8I) swollen; pump extremely slender and curved; sclerotized spermathecal duct slender. Bursa sclerites (Fig. 8H) elongate and apically tapering, two elongate rows of stout setae at sides; slightly curved in lateral view. Distribution. Endemic to Taiwan.
Key to Taiwanese species of the genus Paleosepharia 1 Elytra black, with one pair of inwardly curved white stripes (Fig. 4D, F) Only one transverse black band on elytra (Fig. 1A, 1C) Transverse black bands on elytra slender and weakly margined; tibiae reddish brown (Fig. 1D, F Anterior transverse black bands reduced near suture, cluster of stout setae behind scutellum present in males (Fig. 7A) ; elytra straight, with posterior transverse black band continuously arcuate (Fig. 7A, C) .........P. yasumatsui -Anterior transverse black bands connected and lacking cluster of stout setae behind scutellum in males (Fig. 4A) ; elytra rounded, with posterior transverse black bands separately arcuate by suture (Fig. 4A, C) ............... P. formosana
Discussion
All species considered in this study definitely belong within Paleosepharia. This conclusion is based on the presence of subscutellar incised ridges on the elytra in males and the continuous elytral epipleurae and truncate apices. In males, the aedeagi of all species possess one paired cluster of short, basally hooked setae and one pair of elongate rows of slender and apically tapering lateral setae. Additionally, they possess two pairs of strongly sclerotized spiculae as Rizki et al. (2016) stated. An additional pair of elongate rows of large hooked spiculae from the apex to midpoint of the spiculae complex are found in males of P. formosana, P. excavata, and P. yasumatsui. An additional pair of extremely long, slender and apically curved speculae are found in males of P. amiana and P. nantouensis. However, the two moveable spines formed by the eighth tergites are not found in these Taiwanese species. Wagner and Bieneck (2012) speculated that the apically incised tectum is good character to separate Paleosepharia from other genera, but in Taiwanese species part of them (P. excavata, P. formosana, and P. yasumatsui) share this character. This character is not special for Paleosepharia. Additionally, the shapes of male aedeagi in Paleosepharia are characteristic: they recurve dorsally, not ventrally as in members of Monolepta. Female geni-talic characters are similar and less diagnostic for species identification. However, the shape and number of bursal sclerites are unique and may prove to be synapomorphic for the genus.
